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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Applicants admitted prior art (AAPA) in view of Kanegae et al. (US Pat. Pub. 

2002/0061654). 

Regarding claim 1 AAPA teaches a method for fabricating a semiconductor 
device, the method comprising the steps of: 

forming a conductive film on a substrate [fig. 16a, 12]; 

forming an insulating film such that the conductive film is covered with the 
insulating film [fig. 16b, 14]; 

AAPA fails to disclose the further steps of masking and etching an opening in the 
insulating layer. However, Kanegae teaches forming, in the insulating film, a hole 
having a bottom portion not reaching the conductive film [fig. 23b, 16] by using a mask 
layer having a first opening pattern [fig. 23b, 15a]; and 

forming, in the insulating film, an opening for exposing the conductive film by 
using a mask layer having a second opening pattern having an opening diameter larger 
than an opening diameter of the first opening pattern [fig. 23c shows a wider mask 
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opening as well as the opening extending to the substrate below, pg. 1, paragraph 
[0017] explains the widened mask pattern], 

an obtuse angle being formed between a wall surface of the opening and a 
bottom surface of the opening [fig. 23d, the obtuse angle is arranged between the top 
and bottom of the opening]. 

It would have been obvious to one of ordinary skill in the art to combine the 
teachings of AAPA and Kanegae to enable the method step of etching an opening in an 
oxide layer to be performed according to the teachings of Kanegae. One of ordinary 
skill in the art would have been motivated to look to analogous art teaching alternative 
suitable or useful methods of performing the disclosed method step of forming an 
opening in an oxide layer, art recognized suitability for an intended purpose has been 
recognized to be motivation to combine. MPEP 2144.07. 

Regarding claim 2, AAPA in view of Kanegae discloses the method of claim 1, 
further comprising the step of: 

forming, at least in the opening, a capacitor element composed of a lower 
electrode [AAPA, fig. 17c, 16], a capacitor insulating film [AAPA, fig. 17c, 17], and an 
upper electrode [AAPA, fig. 17c, 18]. 

Regarding claim 3, AAPA in view of Kanegae teaches the method of claim 2, 
wherein the step of forming the capacitor element includes the steps of: 

forming the lower electrode such that the wall surface of the opening and the 
bottom surface of the opening are covered with the lower electrode [AAPA, fig. 17c, 16]; 
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forming the capacitor insulating film on the lower electrode [AAPA, fig. 17c, 17]; 

and 

forming the upper electrode on the capacitor insulating film [AAPA, fig. 17c, 18]. 

Regarding claim 4, AAPA in view of Kanegae discloses the method of claim 3, 
wherein each of the lower electrode and the upper electrode contains a platinum group 
element as a main component [AAPA, pg. 2, lines 12-24]. 

Regarding claim 5, AAPA in view of Kanegae teaches the method of claim 3, 
wherein the capacitor insulating film is composed of a ferroelectric film or a high 
dielectric film [AAPA, pg. 2, lines 12-24]. 

Regarding claim 6, AAPA in view of Kanegae fails to specifically disclose the 
capacitor insulating film is composed of SrBi 2 (Ta x Nbi. x )209, Pb(Zr x Tii. x )0 3 , (Ba x Sri. 
x )Ti03, (Bi x Lai. x )4Ti 3 0i2 (where X satisfies a relationship represented by 0 s x s 1), or 
Ta 2 0 5 , however AAPA in view of Kanegae does teach a bismuth layer-structured 
Perovskite-type oxide, the components of which are strontium, bismuth, tantalum, and 
niobium [AAPA, pg. 2, lines 17 and 18]. Mere selection of specific materials that are 
well known in the art are rendered obvious upon the basis of suitability for intended 
use. See In re Leshin, 125 USPQ 416 (CCPA 1960). 

Regarding claim 7, AAPA in view of Kanegae teaches the method of claim 3, 
wherein the conductive film is composed of iridium, platinum, gold, ruthenium, rhodium, 
palladium, or a metal oxide thereof or alternatively composed of titanium, titanium- 
aluminum, tantalum, tantalum-aluminum, a nitride thereof, or a multilayer film composed 
thereof [AAPA, pg. 1, lines 21 and 22]. 
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Regarding claim 8, AAPA in view of Kanegae discloses the method of claim 3, 
wherein the conductive film contains an oxygen barrier film [AAPA, fig 16a, 13]. 

Regarding claim 9, AAPA in view of Kanegae teaches the method of claim 3, 
wherein the insulating film is an oxide film containing silicon [AAPA, pg. 2, line 3]. 

Regarding claim 10, AAPA in view of Kanegae teaches the method of claim 3, 
wherein the insulating film has a planarized principal surface [AAPA, pg. 2, lines 4 and 
5]. 

Regarding claim 1 1 , AAPA in view of Kanegae fails to teach the method of claim 
3, wherein the mask layer is a photoresist. However, the examiner takes official notice 
that it is notoriously well known in the art to a use photoresist material as a masking 
layer in the formation of openings. 

Regarding claim 12, AAPA in view of Kanegae discloses a method for fabricating 
a semiconductor device, the method comprising the steps of: 

Forming a conductive film on a specified region of a substrate [AAPA, fig. 16a, 

12]; 

Forming an insulating film on the substrate such that the conductive film is 
covered with the insulating film [AAPA, fig. 16a, 14]; 

Forming, on the insulating film, a mask layer [Kanegae, fig. 23a, 15] having a first 
opening pattern above the conductive film [Kanegae, fig. 23a, 15a]; 

Performing first etching with respect to the insulating film by using the mask layer 
having the first opening pattern to form, in the insulating film, a depressed portion 
having a bottom portion not reaching the conductive film[Kanegae, fig. 23b, 16]; 
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Forming a mask layer having a second opening pattern having an opening 
diameter larger than an opening diameter of the first opening pattern by enlarging the 
opening diameter of the first opening pattern [Kanegae, fig. 23c shows a wider mask 
opening as well as the opening extending to the substrate below, pg. 1 , paragraph 
[0017] explains the widened mask pattern]; and 

Performing second etching with respect to the insulating film by using the mask 
layer having the second opening pattern to form, in the insulating film, an opening for 
exposing the conductive film such that the opening has a diameter larger than a 
diameter of the depressed portion and a wall surface having a tapered configuration [fig. 
23c shows a tapered opening, which when created opens the insulating layer to the 
layer below]. 

Regarding claim 13, AAPA in view of Kanegae teaches the method of claim 12, 
further comprising the step of: 

forming, at least in the opening, a capacitor element composed of a lower 
electrode [AAPA, fig. 17c, 16], a capacitor insulating film [AAPA, fig. 17c, 17], and an 
upper electrode [AAPA, fig. 17c, 18]. 

Regarding claim 14, AAPA in view of Kanegae discloses the method of claim 13, 
wherein the step of forming the capacitor element includes the steps of: 

forming the lower electrode such that the wall surface of the opening and the 
bottom surface of the opening are covered with the lower electrode [AAPA, fig. 17c, 16]; 

forming the capacitor insulating film on the lower electrode [AAPA, fig. 17c, 17]; 

and 
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forming the upper electrode on the capacitor insulating film [AAPA, fig. 17c, 18]. 

Regarding claim 15, AAPA in view of Kanegae fails to specifically disclose the 
first opening pattern is formed into a tapered configuration. However, the examiner 
takes official notice it is notoriously well known in the art that depending on the style of 
opening being created the opening pattern can be configured (angle, width, etc) to suit 
the need. 

Allowable Subject Matter 

Claims 20-30 are allowed. 

Claims 16-19 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claims 16,18 and 1 9, the prior art does not teach or suggest a third 
etching stop following the removal of the mask layer for the purpose of smoothing the 
tapered configuration of the opening. 

Regarding claim 17, the prior art does not teach or suggest a third opening 
pattern with a larger diameter than the second opening pattern and performing a third 
etching to smooth the tapered configuration of the opening 

Regarding claims 20-26, the prior art does not disclose an etch stop layer nor a 
third etching step for removing the etch stop layer in the opening , exposing the 
conductive film and smoothing the tapered configuration. 
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Regarding claims 27-30, the prior art does not teach a second etch without a 
mask layer which results in an opening having a larger diameter than the diameter of 
the depressed portion and a wall surface having a tapered configuration 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The additional cited art teaches similar methods to those instantly 
claimed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John M. Parker whose telephone number is 571-272- 
8794. The examiner can normally be reached on Monday - Friday 8am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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